Chromium (VI) increases endothelial cell expression of ICAM-1 and decreases nitric oxide activity.
Occupational, airborne pollutants, such as heavy metals, are recognized for inducing injury and cytotoxicity. Chromium(VI) is a redox cycling heavy metal that has been strongly implicated in the initiation of cancer. Its proinflammatory effects, however, have not been systematically examined. In our study, we found that potassium dichromate [Cr(VI)] treatment of human umbilical vein endothelial cells (HUVEC) increased intracellular adhesion molecule (ICAM) expression at the message level. ICAM message levels remained elevated for 12-24 hours after exposure and increased with time and concentration. Cr(VI) increased the release of superoxide anion without affecting the ability of endothelial cultures to produce nitric oxide. However, Cr(VI) decreased cGMP in HUVEC, suggesting that the nitric oxide produced was scavenged intracellularly. Cr(VI) also increased nitrotyrosine in HUVEC cultures. These data are consistent with the idea that exposure to Cr(VI) increases the production of superoxide anion, which scavenges nitric oxide to increase the formation of peroxynitrite. The loss in nitric oxide activity and increased formation of peroxynitrite likely enhance endothelial cell expression of ICAM-1. Cr(VI)-induced increases in the adhesive properties of the endothelium may play a critical role in the initiation and progression of tissue injury through increased recruitment of proinflammatory white blood cells.